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This book is combination of two earlier books for the Heathkit ET-3400.  This 6800 (and later 6808) CPU-based microprocessor training system went through several iterations over the years-- this book is for one of the later versions of the trainer.

"6800" has been added to the book's title to reflect that this book is about the 6800 CPU-- not any others CPUs.

Introduction

The Microprocessors course is designed to teach you the fundamentals of the microprocessor unit (MPU), or as it is also known, the central processor unit (CPU). This is the decision maker, or brain, of the computer. Like the brain in your body, the MPU needs support from many peripheral devices to maintain the system. Because of that interrelationship, a course on microprocessors is not complete without a through discussion of how the MPU interfaces to its support devices and the outside world. To that end, we will show you how the MPU is structured, how you communicate with the MPU (its language), and how the MPU communicates with you and the system under its control.

The course is arranged into two broad topics or sections: microprocessor theory and programming, and microprocessor interfacing. The first topic is covered in the textbook set "Book 1" and "Book 2." In addition to the text material, these books contain related "programming experiments" and an appendix with a description of the complete 6800/6808 microprocessor instruction set. The second topic is covered in the "Student Workbook." In addition to interfacing theory, this textbook contains related "interfacing experiments" and an appendix with data sheets for all of the more complex IC's such as the 6800/6808 MPU.

Microprocessors communicate with numbers. They use the simplest number system, binary, to process data. Then, depending on the computer, they use the octal, decimal, or hexadecimal number systems, and several of codes to communicate with man. The first unit in this course will describe the most common number systems and codes used by computers. Once you have built a foundation in number systems (microprocessor/computer communication), we will introduce you to the basic elements of a microprocessor in Unit 2. This is followed by a unit on computer arithmetic, to show you how a microprocessor manipulates a number system. The fourth unit introduces you to programming the computer. The last two units in the first section of the course expand on the theory of microprocessors and relate it specifically to the 6800 family of microprocessors.

The second section of the course contains two units on interfacing. The first describes interfacing fundamentals; including 3-state logic, all of the interface pins on the 6800 and 6808 microprocessor, and instruction timing. It also describes memory and display interfacing.

The second unit deals with interfacing with switches and the Peripheral Interface Adapter. Keep in mind that after you interface either the 6800 or 6808 MPU you, still have to program its operation. Therefore, you must complete the first section of the course on theory and programming before you attempt to interface the MPU.

There are two trainers that can be used with this course. One has the model number ET-3400, while the other has the model number ET-3400A. You can think of them as first and second generation trainers. The older ET-3400 trainer uses the 6800 MPU and has up to 512 bytes of memory. The ET-3400A uses the 6808 MPU and has 1024 bytes of memory. Both trainers operate in essentially the same manner. Any differences are fully explained in the experiments.

One final point about the 6800 MPU and the 6808 MPU. Both devices are essentially the same. The 6800 MPU uses an external clock while the 6808 MPU has an internal clock. Both microprocessors respond to the same instruction set, and operate in essentially the same manner. Any differences are hardware related and they are fully explained in the interfacing section. If any of the terms used in this introduction are unfamiliar, don't worry, each will be described in detail in the course.

A special programming card is included at the end of "Book 1." It has a perforated edge so that you can easily remove it from the textbook. The card contains all of the data needed to program a 6800 or 6808 MPU. You will find the card very helpful when you begin writing programs.

How to Use this Course

You will find two types of objectives in this course. Broad "Course Objectives" are listed after this Introduction. They give a general overview of the goals of the course. More specific "Unit Objectives" are listed near the front of each unit. They tell you exactly what you will be able to do as a result of studying that unit. This lets you maintain a constant check of your progress through the course.

Each unit is divided into sections. A "Self-Test Review" is included at the end of each section. This gives you an opportunity to evaluate your progress and pinpoint any areas that need review.

At the end of each unit, you will be directed to an experiment. The "Programming Experiments" are located after Unit 6, in "Book 2," while the "Interfacing Experiments" are located after Unit 8, in the "Student Workbook."

The "Unit Examinations" for Units 1 through 6 are located after the "Programming Experiments," while those for Units 7 and 8 are located after the "Interfacing Experiments." Your instructor has the answers.
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